Introduction
In [1] , Owen gave sufficient conditions for the uniqueness of certain mixed problems having elliptic and hyperbolic nature for the ultrahyperbolic equation. Recently, Diaz and Young [2] has obtained necessary and sufficient conditions for the uniqueness of solutions of the Dirichlet and Neumann problems involving the more general ultrahyperbolic equation
Au -Dj{a jk D k u) + cu = 0
The purpose of this paper is to present corresponding uniqueness conditions for the Dirichlet and Neumann problems for the singular ultrahyperbolic equation ( 
1) Lu = u t , + (a/t)u t + AM -Dj(a Jk D k u) + cu = 0
for all values of the parameter a, -oo < a < oo. The symbol A denotes the Laplace operator in the variables x l! ---,x m , Dj indicates partial differentiation with respect to the variable ^ (1 ^ j | n), and the summation convention is adopted for repeated indices including (d t u) z , where d t denotes differentiation with respect to the variable x f .
The boundary value problems will be considered in the domain Q = X* x Y where X* is the parallelepiped denned by 0 < t < T, 0 < JC ; < a t {\ g i ^ m), and Y is a bounded domain in the space y lt •••,)/".
The parallelepiped defined by 0 < x t < a t (1 ^ i ^ m) will be denoted by X. For brevity, we write x = (*!,•• •,*",), y = (yi,---,y n )> a r | d denote a point in Q by (t,x,y). 98 Eutiquio C. Young [2] c ^ 0 in Y. As in [2] and [4] , we also assume that the matrix (a jk ) is symmetric, positive definite, and that a Jk , c and the domain Y are sufficiently regular in order to allow the application of the divergence theorem and to ensure the existence of a complete set of eigenfunctions of class C\Y) n C\f) for the eigenvalue problems that will be needed below. By a solution of a boundary value problem considered here we shall mean a function u e C The results given here include not only those obtained in [2] , but also those derived by Dunninger and Zachmanoglov [3] , [4] , Sigillito [5] and Young [6] in the case of the normal hyperbolic equation.
The Dirichlet problem
We consider first the homogeneous Dirichlet problem
Corresponding to various ranges of the parameter a, we shall prove uniqueness of solution by showing that every solution of the problem vanishes identically in Q. We begin by stating a lemma which characterizes every smooth solution of the equation (1) This lemma can be proved by following, almost step for step, the method employed by Fox [7] in establishing the same property for the corresponding singular normal hyperbolic equation in the case that (a Jk ) is the identity matrix, using the domain Q. THEOREM 
If a > 0, then every solution of the problem (2) vanishes identically in Q.
PROOF. Let u be a solution of the problem (2). We integrate the identity
over Q and use the divergence theorem to obtain Let v s be an eigenfunction of (5) corresponding to A s , and define
Then it is readily verified that the function
is a nontrivial solution of the problem (2). Conversely, suppose that the conditions (6) and (7) hold. Let us integrate the identity use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S1446788700019157 100 Eutiquio C. Young [4] wLu -uMw = (wu t -w,u + ot.uw j t),
where X* is the parallelepiped denned by 0 < s ^ t < T, 0 < x, < a f (1 g i ^ m), and M is the adjoint operator of L given by
Mw-= w ( ( -tt(w[t), + Aw Dj(a Jk D k w) + cw.
By the divergence theorem, we have
[wLu -uMwJdtdxdy (10) = I \_(wu t -w t u 4-a.uwji)\ t + (wd-u -M3JVV)VJ

SQs
-a jk {wD k u -uD k w)vJ ~]dS.
Now let u be a solution of (2) and for any choice of X r , u # 0, and nonzero integers p u ---,p m satisfying (6) and (7), let
w(t,x,y) = t (1+<x)n J il _ x)/2 (f ii t)<l){x;p)v r (y)
where <j) is defined in (9) and v r is an eigenfunction associated with X r . Since Lu = 0 and We now let s approach zero. Since both w, and wjt are bounded at t = 0, and u vanishes there, we obtain in the limit
J ^r,x,
In view of (6) 
The Neumann problem
We consider next the homogeneous Neumann problem
where du/dn denotes the conormal derivative
on the part X* x dY of dQ. Let us consider the case c> 0. It remains to be shown that M = 0 in Q. For this purpose, we note that the identity (13) 
Concluding remarks
By using the same technique, it is possible to prove uniqueness theorems for equation (1) subject to mixed boundary conditions of the type considered in [2] with respect to the variables x, y and with either the condition u = 0 or u, = 0 on t = 0 and t = T.
